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Abstract
Introduction: Dysphagia is common among survivors of critical illness who required mechanical ventilation during
treatment. The risk factors associated with the development of postextubation dysphagia, and the effects of
dysphagia on patient outcomes, have been relatively unexplored.
Methods: We conducted a retrospective, observational cohort study from 2008 to 2010 of all patients over 17
years of age admitted to a university hospital ICU who required mechanical ventilation and subsequently received
a bedside swallow evaluation (BSE) by a speech pathologist.
Results: A BSE was performed after mechanical ventilation in 25% (630 of 2,484) of all patients. After we excluded
patients with stroke and/or neuromuscular disease, our study sample size was 446 patients. We found that
dysphagia was present in 84% of patients (n = 374) and classified dysphagia as absent, mild, moderate or severe in
16% (n = 72), 44% (n = 195), 23% (n = 103) and 17% (n = 76), respectively. In univariate analyses, we found that
statistically significant risk factors for severe dysphagia included long duration of mechanical ventilation and
reintubation. In multivariate analysis, after adjusting for age, gender and severity of illness, we found that
mechanical ventilation for more than seven days remained independently associated with moderate or severe
dysphagia (adjusted odds ratio (AOR) = 2.84 [interquartile range (IQR) = 1.78 to 4.56]; P < 0.01). The presence of
severe postextubation dysphagia was significantly associated with poor patient outcomes, including pneumonia,
reintubation, in-hospital mortality, hospital length of stay, discharge status and surgical placement of feeding tubes.
In multivariate analysis, we found that the presence of moderate or severe dysphagia was independently
associated with the composite outcome of pneumonia, reintubation and death (AOR = 3.31 [IQR = 1.89 to 5.90]; P
< 0.01).
Conclusions: In a large cohort of critically ill patients, long duration of mechanical ventilation was independently
associated with postextubation dysphagia, and the development of postextubation dysphagia was independently
associated with poor patient outcomes.
Introduction
Acute respiratory failure (ARF) is a heterogeneous disor-
der that frequently requires admission to an ICU and
the initiation of mechanical ventilation. The annual inci-
dence of US patients who require mechanical ventilation
is approximately 300,000 [1]. On the basis of an ARF
case fatality rate of 27%, there are an estimated 220,000
survivors of mechanical ventilation each year [2]. These
patients have a median duration of survival of more
than 5 years and suffer from pulmonary dysfunction,
cognitive impairment and decreased quality of life [3-6].
Recently, increasing attention has been focused on the
debilitating effects of neuromuscular dysfunction among
ARF survivors [7,8]. Although peripheral muscle weak-
ness is one form of neuromuscular dysfunction that has
been independently associated with mortality [9], an
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known as “dysphagia,” swallowing dysfunction is the
inability to effectively transfer food and liquid from the
mouth into the stomach. The consequences of dyspha-
gia in non-critically ill, neurologically impaired patients
include aspiration, pneumonia, malnutrition, placement
of feeding tubes, decreased quality of life, increased
institutional care and increased mortality [10-12].
The development of dysphagia has been reported to
be common among ARF survivors, with estimates ran-
ging from 3% to 62% in a recent meta-analysis [13].
Although known risk factors for dysphagia in non-criti-
cally ill patients include stroke and neuromuscular dys-
function, the risk factors for the development of
postextubation dysphagia have been relatively unex-
plored [12,14-16]. The duration of mechanical ventila-
tion was associated with dysphagia in two studies
[17,18]; however, other work has shown these character-
istics to be unrelated [19-21]. In addition, the effects of
swallowing dysfunction on hospital outcomes such as
length of stay, pneumonia and reintubation are also rela-
tively unknown. Therefore, we sought to identify specific
risk factors associated with dysphagia in these patients
and to define the effects of postextubation dysphagia on
outcomes in ARF patients.
Materials and methods
Study design
Using the University of Colorado Hospital medical
records system, we conducted a retrospective, observa-
tional cohort study of ICU survivors who had undergone
a bedside swallow evaluation (BSE) by a speech patholo-
gist. Patients were eligible if they met all of the follow-
ing criteria: (1) admission to any ICU during the two-
year period from April 2008 to April 2010, (2) mechani-
cal ventilation for any duration, (3) BSE by a speech
pathologist and (4) older than 17 years of age. We
included patients who received short-duration mechani-
cal ventilation (less than 48 hours), as previous authors
have suggested that even short-term endotracheal intu-
bation may cause swallowing dysfunction [22,23]. The
decision to consult a speech pathologist was left to the
discretion of the primary treating physicians. Patients
were excluded if they (1) had an acute or preexisting
diagnosis of either a neuromuscular disease or a cere-
brovascular accident (CVA) or (2) received their first
BSE prior to the initiation of mechanical ventilation.
The Colorado Multiple Institutional Review Board
approved both the study protocol and a waiver of
informed consent.
Data collection
Patients who had been assessed using a BSE were identi-
fied in a speech-language pathology database. Data were
abstracted from various components of the medical
records, including admission and progress notes, dis-
charge summaries, ICU flow sheets, laboratory and radi-
ological data and internal diagnostic coding.
Data analysis
Our first analysis was to determine the risk factors for
the presence of swallowing dysfunction. In this analysis,
the primary independent variable of interest was the
duration of mechanical ventilation, and secondary vari-
ables of interest included reintubation, endotracheal
tube size and severity of illness. Duration of mechanical
ventilation was calculated using the hospital database.
Endotracheal tube size was recorded from a respiratory
therapy database and corresponded to the internal dia-
meter of the endotracheal tube in millimeters. Severity
of illness was measured using the Sequential Organ Fail-
ure Assessment (SOFA) score and was calculated at the
time of admission to the ICU. The partial pressure of
arterial oxygen to fraction of inspired oxygen (PaO2/
FiO2) ratio was corrected for the altitude and mean
atmospheric pressure in Denver (PaO2/FiO2 SOFA score
= (PaO2/FiO2 Denver) ÷ 0.826). We omitted the compo-
nent of the SOFA score corresponding to the Glasgow
Coma Scale (GCS) score, as these data were not routi-
nely available. When examining reintubation, we
recorded the timing of reintubation in relation to the
initial BSE.
Our primary outcome variable for this analysis was the
presence of swallowing dysfunction as determined by
certified speech pathologists. BSEs consisted of (1)
patient history; (2) examination of oral, laryngeal and
vocal cord swallowing exercises; (3) swallowing trials
w i t hd i f f e r e n tf o o da n dl i q u i dc o n s i s t e n c i e s ;a n d( 4 )
assessment of swallowing function with various compen-
satory techniques. Speech pathologists used the Dyspha-
gia Outcome and Severity Scale (DOSS), which has been
reported to correlate with findings on videofluoroscopic
studies of swallowing (VFSS) [24]. “Normal swallowing”
was defined as the absence of supraglottic penetration
or aspiration (DOSS score = 7), “mild dysphagia” was
defined as intermittent evidence of a trace of supraglot-
tic penetration (DOSS score = 5 or 6), “moderate dys-
phagia” was defined as two or fewer instances of
supraglottic penetration with a single food or liquid con-
sistency (DOSS score 3 or 4) and “severe dysphagia” was
defined as frank aspiration of more than one food or
liquid consistency (DOSS score 1 or 2). The food and
liquid consistencies used by the speech pathologists
were consistent with published diets described by the
American Dietetics Association National Dysphagia Diet
Task Force [25]. The decision to perform a VFSS was
made by either the speech pathologist or the treating
physician. When performed, VFSS were interpreted
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judged by treating speech pathologists, on the basis of
the eight-point Penetration-Aspiration Scale [26]. For
patients who were assessed on the basis of both a BSE
and a VFSS, the VFSS score was used to determine dys-
phagia severity. In our study, a Penetration-Aspiration
Scale score of 1 indicated normal swallowing, 2 or 3
indicated mild dysphagia, 4 or 5 indicated moderate dys-
phagia and 6 to 8 indicated severe dysphagia. Given
some interobserver variability for moderate and severe
dysphagia in the initial study validating the DOSS [24]
and the lack of validation of these scores in ICU
patients, we combined moderate and severe dysphagia
into one category for subsequent analyses.
In our second analysis, we attempted to determine the
effect of the presence of swallowing dysfunction on a
variety of outcome variables, including the need for
reintubation, the development of hospital-acquired
pneumonia (HAP), hospital length of stay, surgical pla-
cement of a feeding tube and in-hospital mortality. For
this analysis, our primary independent variable of inter-
e s tw a st h ep r e s e n c eo fs w a l l o w i n gd y s f u n c t i o na s
defined above. Our outcome variables were defined
using the following criteria. “Reintubation” was defined
as the placement of an endotracheal tube for any reason
after the initial endotracheal tube was removed. The
diagnosis of HAP required the presence of criteria
defined in the American Thoracic Society/Infectious
Diseases Society of America guidelines [27] as well as
the decision of the treating physician to administer anti-
microbial treatment. For hospital length of stay, we
recorded both total hospital days and the time spent in
the hospital after the initial BSE. “Feeding tube place-
ment” was defined as the surgical placement of a gastric
or jejunal tube by a surgeon, gastroenterologist or inter-
ventional radiologist. We predetermined that the most
clinically relevant outcomes were (1) the development of
pneumonia, (2) the need for reintubation and (3) in-hos-
pital mortality. In addition to analyzing each variable
separately, we created a composite outcome of these
three variables. We recorded the existence of the com-
posite outcome if any one of these three variables was
present. For the purposes of our analyses, patients with
t h ep r e s e n c eo fo n l yo n eo u t c o m ew e r et r e a t e dt h e
same as patients with the presence of two or three
outcomes.
Statistical analysis
Data that were not normally distributed are reported as
medians [25th to 75th interquartile ranges]. Univariate
comparisons were evaluated using the c
2 test or Krus-
kal-Wallis test as appropriate. Nonparametric tests were
used when data were not normally distributed. Back-
ward logistic regression models were used to determine
the effect of the duration of mechanical ventilation on
the presence of dysphagia and the effect of dysphagia on
patient outcomes. Because of the known strong effects
of tracheostomy on swallowing function and a potential
interaction between tracheostomy and duration of
mechanical ventilation in the models we used to exam-
ine the effect of the duration of mechanical ventilation
on the presence of dysphagia, we prespecified that we
would perform separate multivariate analyses for
patients with or without tracheostomy. SAS version 9.1
software (SAS Institute Inc, Cary, NC, USA) was used
for all analyses, and P < 0.05 was considered statistically
significant. Confidence intervals (95%) for adjusted odds
ratios (AORs) and 25th to 75th interquartile ranges
[IQRs] for median values are recorded in square brack-
ets. The Bonferroni correction for multiple comparisons
was performed were appropriate.
Results
The study enrollment process is outlined in Figure 1. Of
the 2,484 patients who met the inclusion criteria, 407
died prior to extubation. Of the remaining patients, 67%
(1,400 of 2,077) had not been assessed by BSE. A physi-
cian’s order to perform a BSE was most common for
patients on a neurological service (45%), followed a
medical service (34%) and a surgical service (17%) (P <
0.001). Compared to patients who were not assessed by
BSE, patients who were assessed by BSE were more
likely to have had a tracheostomy (44% vs 25%; P <
0.001), a longer duration of mechanical ventilation (7
days [3 to 14] vs 2 days [1 to 5]; P < 0.001) and a longer
ICU stay (10 days [5 to 19] vs 3 days [2 to 7]; P <
0.001). Of the remaining 677 patients who were assessed
by BSE during their hospital stay, 47 were excluded
because the initial BSE had been done prior to intuba-
tion and 184 were excluded because they had a diagno-
sis of CVA or neuromuscular disease. The remaining
446 patients were included in our final analysis. Exactly
half of these patients were cared for in a medical ICU,
34% received care in a surgical ICU, 9% were treated in
a neurologic ICU and 7% were cared for in a cardiac
ICU. Approximately two-thirds of these patients had an
underlying medical disease. Some degree of dysphagia
was present in 84% (374 of 446) of those patients
selected to be assessed by BSE, in 18% (374 of 2,077) of
the total population of ARF survivors and in 15% (374
of 2,484) of all patients admitted to the ICU during the
study period. Among the 446 patients included in the
study, dysphagia severity was mild in 44% (n = 195),
moderate in 23% (n = 103) and severe in 17% (n =7 6 ) .
In-hospital mortality in this selected cohort of ARF sur-
vivors was 7.6%. Only 11 (2.5%) of the 446 study
patients received a modified barium swallow in addition
to a BSE.
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characteristics associated with the presence of postextu-
bation dysphagia are described in Table 1. Statistically
significant risk factors for severe dysphagia included
long duration of mechanical ventilation, reintubation,
tracheostomy and male gender. In multivariate analysis,
owing to an interaction between tracheostomy and
duration of mechanical ventilation, we performed two
separate analyses for those patients with versus without
tracheostomy. In the analysis of patients without tra-
cheostomy, after adjusting for age, gender and severity
of illness, mechanical ventilation for more than seven
days remained independently associated with moderate
or severe dysphagia (AOR 2.84 [1.78 to 4.56]; P < 0.01).
I nt h ea n a l y s i so fp a t i e n t sw ith tracheostomy, mechani-
cal ventilation for more than seven days was not inde-
pendently associated with moderate or severe dysphagia.
Among the 243 patients whose dysphagia resolved
while they were in the hospital, the median duration of
dysphagia was 3 days [2 to 6 days] for those with mild
dysphagia (n = 162) and 6 days [4 to 12 days] for those
with moderate or severe dysphagia (n = 81). At the time
of hospital discharge, dysphagia was present in more
patients with moderate or severe dysphagia compared to
those with mild dysphagia (55% (98 of 179) vs 17% (33
of 195); P < 0.0001).
Univariate analyses performed to evaluate associations
between the presence and severity of dysphagia and hos-
pital outcomes are shown in Table 2 and Figure 2. The
presence of dysphagia was significantly associated with
the number of hospital days after the initial BSE, dis-
charge status, no oral intake (NPO) status, surgical pla-
cement of a feeding tube and composite outcome of
pneumonia, reintubation or in-hospital mortality (Table
2). Dysphagia was also independently and significantly
associated with pneumonia, reintubation and in-hospital
mortality (Figure 2). In multivariate analysis, after
adjusting for age and severity of illness, the presence of
2,484 patients 
407 died prior to extubation 
2,077 patients 
1,400 (67%) did not receive BSE 
677 patients 
47 1st BSE prior to intubation 
630 patients 
184 Neuromuscular 
disease or CVA 
446 patients 
No 
Dysphagia 
N=72 (16%) 
Mild 
Dysphagia 
N=195 (44%) 
Moderate 
Dysphagia 
N=103 (23%) 
Severe 
Dysphagia 
N=76 (17%) 
Figure 1 Flowchart detailing enrollment of subjects. BSE = bedside swallow evaluation; CVA = cerebrovascular accident.
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ciated with the composite outcome of pneumonia, rein-
tubation or death (AOR 3.31 [1.89 to 5.90]; P < 0.01).
Discussion
In a large group of critically ill patients, we have demon-
strated that, among patients who were not assessed by
BSE, both longer duration of mechanical ventilation and
repeat intubation were associated with the development
of dysphagia. In addition, we found that postextubation
dysphagia often persists at the time of discharge and is
associated with poor outcomes. Specifically, moderate or
severe dysphagia is associated with an increased risk of
reintubation, development of pneumonia, longer hospital
stay, reduced dietary intake, placement of feeding tubes,
discharge to a nursing home and increased risk of death.
The exact frequency of postextubation dysphagia
among all medical and surgical ICU patients remains
unknown. The primarily limitations on understanding
this frequency are (1) the absence of a widely accepted
diagnostic standard for dysphagia and (2) the relatively
small populations represented in the existing studies.
Barker and colleagues [17] conducted a retrospective
chart review of 254 patients (including those with CVA)
who required mechanical ventilation for more than 48
hours following cardiac surgery and found evidence of
Table 1 Univariate analysis of risk factors for postextubation dysphagia
Dysphagia severity
Risk factors None (n = 72) Mild (n = 195) Moderate or severe (n = 179) P value
Age (years) 50 ± 15 52 ± 17 54 ± 17 0.22
Male sex 52 (72) 108 (55) 109 (61) 0.04
Weight (kg) 80 ± 20 83 ± 24 78 ± 23 0.10
Comorbidities, n (%)
Acute MI 8 (11) 20 (10) 23 (13) 0.73
Heart failure 15 (21) 44 (23) 28 (16) 0.22
COPD 14 (19) 34 (17) 36 (20) 0.80
Diabetes mellitus 19 (26) 54 (28) 41 (23) 0.56
OSA 24 (33) 63 (32) 65 (36) 0.71
Pneumonia (before BSE) 32 (44) 69 (35) 79 (44) 0.17
SOFA score (without GCS score) 3.5 [2 to 6] 4 [2 to 5] 3 [2 to 5] 0.98
Tracheostomy
a 3 (4) 25 (13) 50 (28) <0.01
Endotracheal tube size, n (%) 0.17
7.0 mm or less (n = 74) 10 (14) 39 (20) 25 (15)
7.5 mm (n = 108) 23 (32) 38 (20) 47 (28)
8.0 mm or greater (n = 251) 39 (54) 114 (60) 98 (58)
Intubated in ED, n (%) 15 (21) 28 (14) 32 (18) 0.41
Reintubation (before BSE), n (%)
a 10 (14) 17 (9) 43 (24) <0.01
Ventilator days 4 [2 to 7] 6 [3 to 11] 10 [5 to 17] <0.01
Mechanical ventilation more than 7 days, n (%)
a,b 15 (21) 77 (39) 105 (59) <0.01
BSE = bedside swallow evaluation; COPD = chronic obstructive pulmonary disease; ED = emergency department; GCS = Glasgow Coma Scale; MI = myocardial
infarction; OSA = obstructive sleep apnea; SD = standard deviation; SOFA = Sequential Organ Failure Assessment. Data are presented as n (%), means ± SD or
medians [25th to 75th percentiles].
aP < 0.05 for comparison of moderate or severe dysphagia to no dysphagia after Bonferroni correction.
bP < 0.05 for
comparison of mild to no dysphagia after Bonferroni correction.
Table 2 Univariate analysis of patient outcomes by severity of dysphagia
Outcomes None (n = 72) Mild (n = 195) Moderate or severe (n = 179) P value
Hospital days after BSE
a 5 [3 to 8] 7 [5 to 12] 8 [5 to 15] <0.01
Discharge to home
a,b 54 (75) 100 (51) 69 (39) <0.01
Dysphagia at discharge
a-c 0 (0) 33 (17) 98 (55) <0.01
Kept NPO
a-c 0 (0) 29 (15) 132 (74) <0.01
Surgical feeding tube
a,c 0 (0) 10 (5) 26 (15) <0.01
Pneumonia, reintubation and death
a,c,d 4 (6) 22 (11) 49 (27) <0.01
BSE = bedside swallow evaluation; NPO = no oral intake. Data are presented as n (%) or medians [25th to 75th percentiles].
aP < 0.05 for comparison of
moderate or severe dysphagia to no dysphagia after Bonferroni correction.
bP < 0.05 for comparison of mild to no dysphagia after Bonferroni correction.
cP <
0.05 for comparison of moderate or severe dysphagia to mild dysphagia after Bonferroni correction.
dOutcome data for pneumonia, reintubation and death are
composite totals.
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Solh and colleagues [21] performed a fiberoptic endo-
scopic evaluation of swallowing (FEES) in 84 consecutive
extubated medical ICU patients who did not have preex-
isting dysphagia, CVA or neuromuscular disease. In
their study, aspiration occurred in 37 (44%) of 84
p a t i e n t sa n dw a ss i l e n t( t h a ti s ,n o ta s s o c i a t e dw i t h
cough or patient discomfort and thus undetectable on
BSE) in 11 of those 37 patients (13% of the total popula-
tion). In a small study comparing FEES to BSE, Barquist
et al. [19] randomized 70 recently extubated trauma sur-
gery patients to receive either FEES or BSE and found
evidence of aspiration in 5 (13.5%) of 37 in the FEES
g r o u pa n d2( 6 % )o f3 3i nt h eB S Eg r o u p .A j e m i a na n d
colleagues [28] performed FEES in 51 consecutive extu-
bated surgical and medical ICU patients without a pre-
vious swallowing disorder and found aspiration in 27
(56%) of 48 patients, in 12 of whom it occurred silently
(25% of the total). Importantly, over two-thirds of the
patients in our initial cohort did not undergo an evalua-
tion for dysphagia, thus the true incidence of dysphagia
among the patients in our study is uncertain. However,
postextubation dysphagia was present in 84% (374 of
446) of those patients selected to undergo a BSE, repre-
senting 18% (374 of 2,077) of the total population of
ARF survivors, and 15% (374 of 2,484) of all ICU admis-
sions. Further research, including prospective observa-
tional studies, is necessary to determine the true
frequency of postextubation dysphagia.
The association between intubation duration and
severity of dysphagia is supported by Barker et al.’s
review [17] as well as by two studies in which patients
intubated for cardiopulmonary bypass were examined
[18,29]. However, this association has not been reported
in other analyses [19,21,28,30]. Many factors could
account for this discrepancy, namely, differences in sam-
ple size, event rate and intubation duration. While this
association is plausible based on the likely increased
None 
Mild 
Mod / Sev 




	



Pneumonia 
(after BSE) 
Reintubation 
(after BSE) 
Mortality 
3  3 
1 
6  6 
5 
14 
12 
13 
%
 
P
a
t
i
e
n
t
s
 
a p<0.05 for comparison of moderate / severe dysphagia to no dysphagia, after Bonferonni correction 
a  a  a 
P <0.01  P <0.01  P <0.01 
Figure 2 Association between dysphagia severity and pneumonia, reintubation and mortality.
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patients intubated for long periods, it also remains pos-
sible that short intubation duration is sufficient to cause
dysphagia. The association between intubation duration
and dysphagia, as well as the neuromotor and sensory
mechanisms underlying swallowing dysfunction in newly
extubated patients, needs to be further explored. Our
study and that by Barker et al. [17] are the first to sug-
gest that reintubation may be associated with the devel-
opment of dysphagia, an association with potentially
important applications for future dysphagia studies.
A recent review of the National Hospital Discharge
Survey showed a significant association between dyspha-
gia and both hospital length of stay and mortality [31],
but few studies have examined the association between
patient outcome and dysphagia severity among extu-
bated medical and surgical ICU patients without CVA
or neuromuscular disease. Both El Solh et al.[ 2 1 ]a n d
Ajemian et al. [28] found neither postextubation aspira-
tion pneumonia nor any deaths in their studies. In con-
trast, 14% of the patients with moderate or severe
dysphagia in our cohort had aspiration pneumonia, and
13% died while in the hospital, suggesting that either
our cohort had a higher severity of illness or the FEES-
based diet modifications used in these studies prevented
these complications. Barker et al.[ 1 7 ]s h o w e da na s s o -
ciation between dysphagia and reintubation, longer hos-
pital stay, NPO and the presence of feeding tubes,
although they did not record data on mortality.
Our study has several limitations. Sixty-seven percent
of patients who survived to be extubated in our study
were not assessed by BSE. We could study only those
patients who had been assessed by BSE. Second, inher-
ent in the design of our single-center, retrospective,
observational cohort study is an inability to draw con-
clusions about causation. Similarly, some very important
variables were inconsistently charted or not charted at
all, and thus were not available for our analysis. For
example, we were unable to obtain (1) GCS data to
include in the SOFA score, (2) a reliable marker of seda-
tion at the time of swallow evaluation, (3) height data to
calculate both body mass index and height/endotracheal
tube diameter ratio [32] and (4) reliable data on alcohol
and tobacco use. Additionally, investigators in one pre-
vious study of postextubation dysphagia were able to
obtain information on preadmission functional status,
such as activities of daily living and preadmission swal-
lowing dysfunction [21]. Although we attempted to con-
trol for this with admission severity of illness as well as
exclusion of all patients with a history of CVA or neuro-
muscular dysfunction, we were not able to reliably
obtain this information and thus omitted it from our
a n a l y s i s .S i m i l a r l y ,b e c a u s ew ed i dn o th a v ed a t ao nt h e
presence of preexisting swallowing dysfunction, we were
not able to exclude these patients from our analysis.
This could have resulted in a falsely elevated number of
patients classified as having postextubation dysphagia.
A second important limitation in this area of research
is the lack of a firm diagnostic test to determine the
presence or absence of dysphagia. Although the DOSS
has been validated to correlate with dysphagia severity
on the basis of VFSS [24], the score is ultimately based
on the judgment of the treating speech pathologist. We
acknowledge that this evaluation is inherently subjective.
On the basis of studies in outpatients, FEES is likely a
more sensitive measure of aspiration than either BSE or
videofluoroscopy [33-35]. Relatively few patients in our
cohort were assessed by VFSS, and no patients were
assessed by FEES. Further studies are necessary to
explore the diagnosis, causes and complications of post-
extubation dysphagia.
Conclusions
We have demonstrated that in a large group of survivors
of mechanical ventilation, the development of postextu-
bation dysphagia is associated with poor outcomes,
including pneumonia, reintubation and death. Addition-
ally, long duration of mechanical ventilation and prior
reintubation are associated with the development of
postextubation dysphagia. Understanding the mechan-
isms that contribute to postextubation dysphagia and
developing methods to further address this disorder
might decrease morbidity among a significant percen-
tage of these critically ill patients.
Key messages
♦ Swallowing dysfunction that occurs after mechani-
cal ventilation, also known as “postextubation dys-
phagia,” is likely common in a large population of
medical and surgical ICU patients without preexist-
ing neuromuscular disease.
♦ The results of this study suggest an independent
association between postextubation dysphagia and
poor patient outcomes, including pneumonia, reintu-
bation and death.
♦ This study is the largest, and one of the first, to
show that long duration of mechanical ventilation is
associated with the development of postextubation
dysphagia.
♦ Postextubation dysphagia persists at the time of
discharge in a large portion of patients (131 (29%) of
446 patients in our study).
♦ Postextubation dysphagia is an underrecognized
and potentially costly form of impairment in survi-
vors of critical illness. Further research into this dis-
order is needed to identify its epidemiology and
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Page 7 of 9pathophysiology as well as to develop diagnostic
strategies and treatments.
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